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Why are there no giants at the dwarf’s feet?
Insular micromammals in the eastern Mediterranean

Lars VAN DEN HOEK OSTENDE  , Jesse HENNEKAM, Alexandra VAN DER GEER, and Hara DRINIA

Dwarfed proboscideans are probably the most spectacular 
example of island evolution, with the 120 cm tall 
Palaeoloxodon falconeri from Sicily as prime example. Also 
the islands of the Aegean housed elephant species with a 
much reduced body mass, such as Mammuthus cretensis 
and Palaeoloxodon creutzbergi (Crete), Palaeoloxodon  
tiliensis (Tilos), Palaeoloxodon cypriotes (Cyprus) and a new 
species of Palaeoloxodon from Naxos (Van der Geer et 
al., submitted). Not all size changes in proboscideans are 
equally spectacular. Palaeoloxodon creutzbergi from Crete 
was about 50% the size of its  presumed mainland ancestor, 
whereas the other Aegean species dwarfed to less than 10% 
of the ancestral size (Lomolino et al., 2013). 

Insular micromammals also show adaptations in their body 
size (Foster, 1964). They tend to grow larger on islands and 
here, too, the size changes can be quite spectacular. In 
contrast to the proboscideans, some of these insular forms 
still survive today, such as Papagomys on Flores (Locatelli 
et al., 2012) and Phloemys on the Philippines. Examples of 
insular giants in the Mediterranean are only known from 
the fossil record, but they are many and varied. Giant 
glirids include Hypnomys (Baleares), Stertomys (Gargano), 
and Maltamys and Leithia (Sicily, Malta). Giant murids 
comprise Anthracomys (Tuscany), Mikrotia (Gargano) and 
Kritimys (Crete). Giant lagomorphs are the giant rabbit 
Nuralagus and the giant pikas Gymnesicolagus (Balearics) 
and Prolagus imperialis (Gargano). Other families have 
fewer examples of spectacular gigantism: the giant 
hedgehog Deinogalerix and giant hamster Hattomys 
(Gargano) and the giant shrew Nesiotites (Balearics). Some 
of these genera (Mikrotia, Stertomys) show an adaptive 
radiation, in which lineages of different body size live 
together. This phenomenon is also known from Flores; the 
different endemic murids of the island presumably belong 
to a single clade (Locatelli et al., 2012).

Whereas gigantism, often accompanied with adaptive 
radiation, is a common feature in insular micromammals, 
it is conspicuously absent in the eastern Mediterranean. 
Admittedly, Kritimys must be considered a giant rat, well 
larger than the Brown Rat and likely about four times the 
mass of its ancestor (Lomolino et al., 2013). As Mayhew (1977) 
determined, there is no indication of a radiation within the 
genus. In contrast, the geologically younger Mus minotaurus 
was only about 20% larger than the house mouse M. musculus 
(Mayhew, 1977). Moreover, the mouse from Cyprus, Mus 
cypriacus, wasn’t even recognised as an endemic until DNA-
analyses proved it to be a separate species (Cucchi et al., 2006). 
The mouse that co-occurs with the new dwarf proboscidean 
from Naxos turned even out to be a mainland species, Mus 
mystacinus (Van der Geer et al., submitted). Apart from the 
near lack of extreme gigantism, it is remarkable that murids 
did not show any speciation on Crete, whereas the island was 
large enough to support an entire adaptive radiation of deer.

The clues behind the absence of gigantism in the eastern 
Mediterranean are:

1) Spectacular gigantism in  Late Pleistocene rodents in 

the Mediterranean is only found in dormice (Hypnomys, 
Maltamys, Leithia). The family never successfully 
colonised the Aegean islands.

2) The only clearly enlarged murid in the area, Kritimys, 
belongs to the early Middle Pleistocene.

3) Giant murids that show an adaptive radiation with 
different sizes are restricted to the Late Miocene of the 
Mediterranean (Gargano) or the Tropics (Flores, Philippines). 

Mayhew (1977) already indicated that climate was a major 
factor in the size changes of the insular rodents from Crete. 
We concur, but the process is just the opposite of what he 
proposed. Climatic conditions favoured the smaller, r- select 
species. Dormice, because of their capability to hibernate or 
go into torpor during unfavourable circumstances, are better 
equipped to deal with harsh winter conditions than murids. 
The latter still needed to invest in high reproduction rates in 
order to survive, rather than go into a K-select mode with larger 
bodies. Size differentiation is the main driver behind adaptive 
radiation, and hence the lack of possibilities for attaining large 
body sizes also blocked the opportunity for adaptive radiations.

We learn to understand rules by their exceptions. In this regard, 
the absence of insular giants on the Aegean Islands provides 
a valuable insight into the process of insular evolution.
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